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(57) ABSTRACT

The present invention relates to a method for downloading a
binary configuration file in a programmable circuit imple-
mented in a device. The device comprises at least one central
processing unit, a plurality of connectors, and a program-
mable circuit enabling all or a part of the signals received by
said connectors to be processed and transmitted to at least one
other circuit of the device. The device analyzes the signals
present on the connectors in order to define what other
devices are connected and whether the connections are opera-
tional. Then, a configuration file is selected from among a set
of configuration files according to the operational connec-
tions and is downloaded from a memory of the device into the
programmable circuit. The invention also relates to a device
having a component programmed according to the method
previously described.

15 Claims, 3 Drawing Sheets
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METHOD FOR DOWNLOADING A
CONFIGURATION FILE IN A
PROGRAMMABLE CIRCUIT, AND
APPARATUS COMPRISING SAID
COMPONENT

This application claims the benefit, under 35 U.S.C. §365
of International Application PCT/EP2006/069749, filed Dec.
15, 2006, which was published in accordance with PCT
Article 21(2) on Jun. 28, 2007 in French and which claims the
benefit of French patent application No. 05 53965, filed Dec.
20, 2005.

The invention relates to a method for downloading a con-
figuration file in a programmable circuit and a device
enabling such a download.

These days, there are numerous items of equipment avail-
able to the general public for processing, storing and repro-
ducing a large number of audiovisual or audio contents. These
devices contain the following electronic circuits: a central
processing unit, generally a microprocessor, a memory con-
taining a run program, a working memory, input/output
peripherals (Tuner, communication circuit with a bi-direc-
tional network, an IR receiver, etc.) a mass memory (hard
disk), etc. The central processing unit supervises the set of
functions supplied by the device. It is therefore heavily used.
To reduce the workload and hence improve performance for
the completion of certain tasks, it is known that the capacity
and performance ofthese peripheral circuits can be increased.
Hence the communication circuits can manage the reception
and transmission of a block of data, an OSD (On Screen
Display) circuit enables insertion of a part of the picture on
the screen, the hard disk has an interface ensuring the transfer
of a large block of information.

These circuits are proposed by the manufacturers of inte-
grated circuits and some models can be programmed by the
central processing unit for the completion of specific tasks.
However, some functions are very specific and cannot be
performed (at least not efficiently) by circuits available on the
market. In this case, and to further liberate the central pro-
cessing unit to perform its functions, manufacturers have
turned to programmable circuits. These circuits are identified
as belonging to families commonly named with the acro-
nyms: FPGA, EPLD, CPLD, depending on the technology
used. These circuits contain a set of logical gates. Their pro-
gramming consists in setting up electrical links between the
gates in order to perform upgraded logical functions based on
combinational or sequential circuit sets. Electrical links can
be set up by destroying the fuse elements if the circuit is
similar to a PROM. Other more recent technologies enable
the integration into the circuits of EPROM cells that can be
deleted by ultraviolet light, or EEPROM electrically writable
and reprogrammable cells. In all cases, once programmed and
installed on the target device, the circuit is operational and
fulfils the functions for which it has been programmed.

For example, if the user wants to use a digital/analogue
converter, then the input signal must be digitally coded, for
example, according to the SDI (Serial Digital Interface) for-
mat. But if the user uses his device as an Audio Analogue/
Digital converter he must apply the analogue signals for
example, in CVBS format, at input.

The document U.S. Pat. No. 6,260,139 filed by Xilink
describes a device having a programmable FPGA. The selec-
tion of code to introduce into the FPGA is performed by a
selection means such as, switches, a mechanical multiplexer
or a value introduced to an offset register. The codes to be
downloaded for the programming of the FPGA are in a ROM
14. When a variation in the selection is signal is detected, the
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FPGA reads the code corresponding to the new combination
of detected signals, in an external PROM. This document
does not describe the FPGA function within the device.

The document U.S. Pat. No. 6,326,806 filed by Xilink
describes a system to configure programmable circuits. A
code to be downloaded by default in the FPGA is initially
loaded during the powering up. Then, another code to load in
the FPGA can be totally or partially transmitted by the net-
work. The choice of code to download is made at the level of
the network.

The present invention describes a methodology used for
the dynamic programming of one or more programmable
circuits.

The object of the present invention is a method to download
a configuration file to a programmable circuit implemented in
a device, said device comprising a plurality of connectors
destined for the transmission of communication signals with
atleast one other device, and a programmable circuit enabling
processing of said communication signals received from said
connectors and transmission of them to at least one other
circuit (3) of the device; characterized in that it comprises:

an analysis step of communication signals present on the

connectors in order to detect operational connections
enabling communication with at least one other device,

a downloading step of at least one configuration file

selected from among a set of configuration files accord-
ing to the presence of the detected operational connec-
tions.

In this way, the programmable circuit is configured accord-
ing to the operational connections with other devices.

According to a first improvement, the operational connec-
tions are those for which the connected device delivers a
determined electrical level. Hence the device determines the
connected devices supplying said voltage and liable to enter
into communication.

According to another improvement, the analysis step inter-
venes continuously while the device remains on. In this way,
the device continuously analyses the input connectors and
adapts the programmable circuit when a change occurs.
According to an improvement, the continuously operational
analysis step involves analysis of information sent by another
device during its connection. In this way, the device contain-
ing the programmable circuit reacts very rapidly to a change
and adapts the programmable circuit as a consequence.

According to an improvement, at least one configuration
file is selected according to a configuration of several opera-
tional connections. Hence, a single configuration file can
suffice for the management of many connections.

According to an improvement, the principle functions of
the device are disabled during the downloading step. In this
way, the random signals emitted by the programmable com-
ponent during its programming do not trigger undesirable
behaviour in the device. According to an embodiment variant,
during the downloading step, the device emits a message
indicating a momentary disabling of the functions. In this
way, the user is made aware of such a disabling operation.

Another object of the present invention is a processing
device comprising of at least one central processing unit, a
plurality of connectors designed to transmit communication
signals with at least one other device, and a programmable
circuit enabling processing of at least one part of the commu-
nication signals received by said connectors and of transmit-
ting them to at least one other circuit of the device:

characterized in that it comprises a means of analysing said
communication signals in order to detect the operational con-
nections enabling communication with at least one other
device, and a means of downloading at least one configuration
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file selected from among a set of configuration files according
to the presence of the detected operational connections.

Other characteristics and advantages of the invention will
emerge with the description of a non-restrictive embodiment
of the invention, explained using the figures herein, among
which:

FIG. 1 is a block diagram of a receiver, typically an audio
player according to an embodiment of the invention,

FIG. 2 is a block diagram of the interface enabling the
connection of the receiver to several devices,

FIG. 3 shows a flowchart presenting the main steps of a
simplified embodiment of an embodiment of the present
invention.

According to a preferred embodiment, the programmable
circuit is implemented in a receiver such as represented in
FIG. 1, typically a receiver 1 associated with a display device
2. The receiver comprises a central processing unit 3 linked to
a program memory 6, an infrared signal receiver 7 to receive
signals from a remote control, and an audio/video decoding
logic 9 for the generation of audiovisual signals sent to the
television screen 2. The receiver 1 also comprises a circuit 8
for the display of data on a screen, often referred to as an OSD
(On Screen Display). The OSD circuit 8 is a text and graphics
generator that enables on-screen display of menus, picto-
grams or other graphics. The receiver has a set of connectors
15 enabling notably the reception of audio and/or video data
from a broadcast network via a receiver antenna associated
with a demodulator 4, the network can be radio, cable or
satellite. The connectors 15 also ensure communication with
a high bit rate local digital bus enabling the reception of
information on the broadcast audio content. This network is
for example an IEEE 1394 network. The interface 5 enables
connection with other devices, for example devices having
USB, CVBS (composite video input) or 4:2:2 (CCIR 656—
digital video) type connections, also via the connectors 15.

The interface circuits 5 comprising a programmable circuit
10 that ensures certain interfacing functions between the cen-
tral processing unit 3 and the input/output connections.

FIG. 2 shows a block diagram presenting interface circuits
5 enabling communication between the receiver 1 and other
local or remote devices. This diagram particularly shows the
programmable circuit 10 and the hardware means enabling
the programming to be provided. The programmable circuit
10 receives input signals from a circuit 11. The circuit 11
enables in addition to the electrical adaptation, the detection
of variations in the signals applied the device’s inputs. The
circuit 11 notably detects the connection of new devices
delivering a useful signal. The connected devices can also
communicate by non-physical link such as radio (using a
WIFI connection for example), microwave, infrared, or any
other means of wireless communication. In this case, the
circuit 11 contains wireless means of communication ensur-
ing a link between the device 1 and the connected devices.

The circuit 11 is linked to a control circuit 12, typically a
microcontroller, in this way the latter receives information on
the use of input output connections. The control circuit 12 is
linked to a non-volatile memory 13, that is normally a Flash
memory, of a typical capacity of 16 Megabytes and a working
memory RAM physically represented in the diagram as exte-
rior to the control circuit 12 but being perfectly capable of
being integrated into it. The circuit 12 is also linked to a
non-volatile memory 14, typically an EEPROM component
communicating with a bus 12C or a serial link. The memory
14 contains the correspondence table between the different
supported connection configurations at input and the binary
configuration files loaded in the programmable circuits. The
fact of having an independent component enables industrial
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or after sales simplification of the reprogramming of this
non-volatile memory. Its size can be limited to a few bytes or
tens of bytes.

The memory 13 contains a principle program destined to
control the product’s set of functions, and a set of binary
configuration files (Firmware 1, Firmware 2, Firmware 3,
etc.). The format of these files is described by the manuals of
programmable circuit manufacturers.

The configuration of each of these programmable circuits
allows access to functions using all of or a part of the signals
transmitted by the connectors 15.

After having detailed the principle components of an
embodiment of the invention, it will now be shown using the
flow chart from FIG. 3 how they cooperate.

Initially, the user installs the different devices and connects
them. The analysis of the connections is made at powering up
(step 3.1). This step enables the new connections made while
the receiver 1 was powered off to be detected. At step 3.2 the
detection circuit 11 analyses the state of the input connectors
15 in order to determine which the operational connections
are. Operational connection is understood to mean the
detected presence of a useful signal in valid format. Follow-
ing this analysis, the microcontroller 12 selects the binary
configuration file corresponding to devices connected to the
receiver (step 3.3). According to an improvement, the binary
configuration file is referenced by a data word containing a
plurality of binary indicators, each associated with an input.
The size of the word in bits is equal to the number of inputs
available on the device. The microcontroller 12 successively
reads each data word associated with a file. If, for a given
word, the input binary indicator connected to an operational
device is at “1”, then the microcontroller selects the configu-
ration file associated with this word.

In step 3.4, the microcontroller determines whether the
binary configuration file(s) are already loaded in the program-
mable component 10. This step is optional, a configuration
can also be systematically loaded during every change. If at
least one file is not loaded then the program goes to step 3.5.
Otherwise, it is unnecessary to modify the present configu-
ration within the circuit 10 and the program goes directly to
the step 3.8 of awaiting the connection change. In step 3.5, the
microcontroller inhibits the functioning of the receiver so as
to avoid any random signals emitted by the component 10
during its programming. Another solution involves the micro-
controller 12 that informs the central processing unit 3 of the
receiver of the loading of a new binary configuration file. The
central processing unit then informs the user of the unavail-
ability of the device, displaying a message at the bottom ofa
screen of uniform color. At step 3.6, the configuration file(s)
selected at step 3.2 are downloaded from the memory 13 in
the component 10. The download is performed in accordance
with the specifications of the programmable circuit manufac-
turer and does not require further explanations. If the con-
figuration of valid signals detected at input has no impact with
respect to the product definition, the configuration of the
programmable circuit 10 remains unchanged until a valid
configuration is detected or until the inputs are reconnected in
the last established configuration.

Once this operation has been completed, the microcontrol-
ler 12 authorizes the correct operation of the receiver (step
3.7). The received signals are then taken into account by the
programmable circuit having a suitable configuration file. At
step 3.8, the microcontroller 12 continues the execution of a
connection change detection delay loop. To avoid unneces-
sary consumption of current, the circuit 11 detects changes in
the connections and activates the microcontroller 12 using a
switch, this microcontroller being normally deactivated.
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Hence, a device can have a large number of processing
functions available on a product that has a common hardware
and software base and a finite number of programmable cir-
cuits. The advantage is a notable reduction in development
costs and global hardware costs for a “family of products’, and
a product that can rapidly adapt to a new configuration
according to its connection mode.

There are many ways of detecting the appearance and
disappearance of connections. Here is a first way: in response
to a request or in the form of interruptions, the detection
circuit 11 transmits the information to the control circuit 12 to
inform it of the existence and the nature of the electrical
connections with exterior working devices. The presence of a
working device is detected for example by the voltage ona pin
of at least one connecter 15. Depending on this information,
the control circuit selects one or several binary configuration
files, in step 3.3. Typically, we find in the memory 13 as many
interface data sets as there are connecters 15 on the devices.
The selected set is then loaded on the programmable compo-
nent 10.

Another way to detect a connection involves having a
mechanical contact on a connector 15, this contact is in a
closed position when the connection pin is introduced into the
receiver connector 1. An electrical signal bearing a binary
information: “0” if the pin is present, “1” if the pin is absent,
is transmitted to the control circuit 12. The microcontroller 12
analyses the state of the signals associated with each connec-
tor 15 and deduces the connections present, then it uses the
signals to address the memory to search for the binary con-
figurations file to process the signals received on the input
connectors 15.

According to an improvement, the table contains priority
indicators enabling a hierarchy to be defined when several
devices are connected. This hierarchy consists in attributing a
priority value to each input, the input with the highest priority
having a value of 1.

According to a variant, when several connections are
detected, the microcontroller loads as many binary configu-
ration files as there are operational connections.

The receiver 1 can have several programmable circuits 10
whose programming depends upon the signals present on the
input connectors 15. In this case, the microcontroller 12 con-
trols the loading of binary configuration files for the set of
programmable circuits.

According to an improvement, the connected device sends
an information block containing an identifier of the device.
This block is used by the “Plug and Play” function to auto-
matically configure the devices during connection. The con-
nected devices exchange their information, which can con-
figure the communication and display on the device having a
display means, an identifier of the connected device. A well-
known example consists in connecting a USB key to a com-
puter, the computer screen displays the characteristics of the
connection. According to another example, the user connects
to a connector 15 a cable transmitting an SDI (Serial Digital
Interface) video stream, the detection circuit 11 detects the
information received, deduces the nature of the signal and
transmits it to the microcontroller 12. The receiver 1 accord-
ing to the present invention receives the information trans-
mitted during connection and uses the device or its type
identifier to select the binary configuration file.

The present embodiment must be considered as being an
example but can be modified in the domain defined by the
scope of the attached claims. In particular, the invention is not
limited to the binary configuration files previously described
butto all programming means intended to configure program-
mable circuits.
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The invention claimed is:

1. A method for configuring a programmable circuitimple-
mented in a device, the method comprising:

detecting communication signals present on connectors of
the device at powering up of the device, in order to detect
at least two operational connections enabling communi-
cation with at least one other device,

automatically selecting at least one two configuration files
among a set of configuration files according to the pres-
ence of the at least two detected operational connec-
tions; and

downloading the at least two selected configuration files to
the programmable circuit.

2. The method according to claim 1, wherein the detected
operational connections are those for which a connected
device delivers a determined electrical level.

3. The method according to claim 1, wherein the program-
mable circuit causes the device to send a message to a user
indicating a momentary disabling of functions of the device
during the downloading.

4. A programmable circuit implemented in a device, the
device having at least one central processing unit, a plurality
of connectors intended to transmit communication signals
with at least one other device, the programmable circuit com-
prising:

a detection circuit configured to detect communication
signals present on connectors of th device at powering
up of the device, and in order to detect at least two
operational connections enabling communication with
at least one other device, and

a microcontroller configured to automatically select at
least two configuration files selected from among a set of
configuration files according to the presence of the at
least two detected operational connections;

wherein the mircrocontroller is further configured to
download at least one selected configuration file to the
programmable circuit.

5. The programmable circuit according to claim 4, wherein
the detection circuit determines the operational connections
such as those connections supplying a determined electrical
level.

6. The programmable circuit according to claim 4, wherein
the detection circuit analyzes all the communication signals
from the connectors in order to select the at least two con-
figuration files.

7. The programmable circuit according to claim 4, wherein
the micro controller informs the central processing unit of the
device to transmit a message to the user indicating a tempo-
rary deactivation of functions during the downloading.

8. The method according to claim 1, wherein said detecting
further comprises analyzing all the communication signals
from the device’s connectors in order to select the at least two
configuration files.

9. A programmable circuit implemented in a device, the
device having at least one central processing unit and a plu-
rality of connectors intended to transmit communication sig-
nals with at least one other device, the programmable circuit
comprising:

a detection circuit configured to detect communication
signals present on connectors of the device at powering
up of the device, and in order to detect at least two
operational connections enabling communication with
at least one other device, and

a microcontroller configured to automatically select at
least two configuration files selected from among a set of
configuration files according to the presence of the at
least two detected operational connections,
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10. The programmable circuit according to claim 9,
wherein the detection circuit determines the operational con-
nections such as those connections supplying a determined
electrical level.

11. The-programmable circuit according to claim 9, 5
wherein the detection circuit analyzes all the communication
signals from the connectors in order to select the at least two
configuration files.

12. The programmable circuit according to claim 10,
wherein the microcontroller is further configured to down- 10
load at least one selected configuration file to the program-
mable circuit.

13. The programmable circuit according to claim 11,
wherein the microcontroller is further configured to down-
load at least one selected configuration file to the program- 15
mable circuit.

14. The programmable circuit according to claim 12,
wherein the micro controller informs the central processing
unit of the device to transmit a message to the user indicating
a temporary deactivation of device functions during the 20
downloading.

15. The programmable circuit according to claim 13,
wherein the micro controller informs the central processing
unit of the device to transmit a message to the user indicating
a temporary deactivation of device functions during the 25
downloading.
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